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REPOKT  OF  THE  SUPERINTENDENT  OF  THE  U.  S.  NAVAL  OBSERVATORY. 

U.  S.  IS^AVAL  Observatory, 
Washington^  September  29,  1892. 

Sir:  I  have  the  honor  to  present  the  subjoined  report,  called  for  by 
the  Bureau's  order  dated  August  2,  1892  (No.  3243),  of  the  opera- 
tions of  the  Naval  Observatory  during  the  year  ending  June  30,  1892. 

Tlie  personnel  of  the  establishment  on  July  1,  1891,  consisted  of  the 
following  officers: 

Capt.  F.  Y.  McNair,  superintendent;  Lieut.  Commander  Walton 
Goodwin;  Ensigns  Thomas  Snowden,  J.  A.  Hoogewerff",  H.  H.  Whit- 
tlesey;" Profs.  Asaph  Hall,  Wni.  Harkness,  J.  K.  Eastman,  Edgar 
Frisby,  and  S.  J.  Brown.  Changes  have  occurred  as  follows — reported 
for  duty:  Passed  Assistant  Engineer  A.  V.  Zane,  on  July  17, 1891 ;  Com- 
mander Joshua  Bishop,  August  5,1891;  Ensign  W. W.Gilmer,  August 
8,  1891.  Detachments:  Ensign  II.  H.Whittlesey,  on  August  12,  1891; 
Ensign  W.  W.  Gilmer,  August  19,  1891;  Ensign  Thomas  Snowden, 
April  16,  1892;  Ensign  J.  A.  Hoogewerff',  June  25,  1892. 

THE  26-INCH  EQUATORIAL. 

On  October  15,  1891,  Prof.  Asaph  Hall  was  retired  for  age,  and  the 
Observatory  lost  the  services  of  one  of  the  most  illustrious  astronomers 
of  the  present  century.  His  discovery  of  the  satellites  of  Mars  brought 
renown  not  only  to  himself,  but  also  to  the  naval  service  and  to  the 
country,  and  his  magnificent  series  of  measurements  of  double  stars  is 
comparable  both  in  extent  and  accuracy  with  the  best  existing  observa- 
tions of  the  same  character.  Since  October  15,  1891,  the  observer  was 
Assistant  Astronomer  Asaph  Hall,  jr.  Prof.  Hall  was  engaged  in  com- 
pleting his  observations  of  double  stars  and  in  reducing  and  collecting 
them  into  a  catalogue,  which  has  been  published  by  the  Observatory 
as  Appendix  I  to  the  volume  for  1888.  He  also  made  observations  for 
the  flexure  and  position  of  the  telescope  and  investigated  anew  the  pe- 
riodic errors  of  its  micrometer  sciew. 

Assistant  Astronomer  Hall  was  engaged  in  observing  the  satellite  of 
Keptune,  the  satellites  of  Saturn,  and  the  two  outer  satellites  of  Ura- 
nus. The  reduction  of  all  these  observations  is  w^ell  advanced,  and 
those  of  Neptune's  satellite  have  been  published  in  Gould's  Astronom- 
ical Journal.  They  confirm  the  motion  of  the  orbit  plane  of  the  satel- 
lite with  respect  to  the  orbit  of  Neptune  which  was  suspected  by  Marth 
in  1886. 

As  Mars  will  be  nearer  the  Earth  during  its  opposition  in  August, 
1892,  than  at  any  other  time  since  the  discovery  of  its  satellites  in  1877, 
it  seemed  fitting  that  Prof.  Hall,  the  discoverer  of  these  satellites,  should 
have  the  privilege  of  observing  tliem  once  more  under  such  exception- 
ally favorable  circumstances.  Accordingly,  the  Superintendent  has 
tendered  liim  the  use  of  the  2G-inch  telescope  for  that  purpose,  and  it 
is  expected  that  an  excellent  series  of  measures  will  be  secured.  This 
telescope  will  be  dismounted  immediately  after  the  completion  of  the 
observations  of  the  Mars  satellites  in  September,  and  meanwhile  a  new 
and  more  modern  mounting  is  being  constructed  for  it  by  Messrs. 
Warner  &  Swasey,  of  Cleveland,  Ohio.  The  micrometer  and  circles 
are  to  be  illuminated  by  incandescent  lights;  a  larger  position  circle  is 
to  be  provided,  and  a  more  powerful  driving  clock  is  to  take  the  place 
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of  the  present  one.  Furthermore,  tlie  large  dome  at  the  new  site  is  to 
have  an  elevating  floor  to  facilitate  the  use  of  spectroscopes  and  other 
heavy  apparatus.  By  means  of  these  additions  and  improvements, 
there  will  be  a  gain  in  convenience  of  observation  and  in  the  amount 
of  work  accomplished. 

THE  TRANSIT  CIRCLE. 

(Prof.  J.  R.  Eastman  in  charge.) 

Since  the  annual  report  for  1891  the  transit  circle  has  been  altered 
and  repaired,  and  installed  in  the  new  observing  house,  which  unfortu- 
nately was  not  finished  in  time  to  make  the  proposed  observations  of 
Mars.  The  instrument  will  probably  be  ready  for  use  in  October,  1892. 
The  present  force  for  transit  circle  work  consists  only  of  the  officer  in 
charge  and  two  com]>uters.  The  reduction  of  the  work  for  1889  is 
ready  for  the  printer,  and  the  reductions  for  1890  and  1891  are  nearly 
completed.  At  present,  a  part  of  the  force  is  engaged  in  making  a 
card  catalogue  of  the  stars  contained  in  the  Washington  zones. 

THE  9.6-lNCH  EQUATORIAL. 

(Professor  Edgar  Frisby  in  charge.) 

This  instrament  has  been  used  in  observing  asteroids,  occultations 
of  stars  by  the  moon,  and  comets,  at  every  favorable  opportunity.  The 
observations  have  all  been  reduced,  and  most  of  the  results  have  been 
published  in  the  astronomical  journals.  Two  nights  in  each  week  have 
been  set  apart  for  the  accommodation  of  visitors. 

CHRONOMETERS. 

(Assistant  Astronomer  A.  N.  Skinner  in  charge.) 

Mr.  Skinner  assumed  charge  April  26,  1892.  He  was  assisted  by 
Computer  F.  E.  Dennett. 

During  the  year  44  chronometers  have  been  issued  and  40  turned  in. 
Forty -two  standard  and  13  hack  chronometers  are  ready  for  issue ;  5 
await  trial.  There  are  in  use  on  naval  vessels  119  standard  and  36 
hack  chronometers;  at  Mare  Island  Navy-yard,  29  standard  and  14 
hack  chronometers;  at  other  shore  stations,  13  standard  and  19  hack 
chronometers;  surveyed  and  condemned  14,  in  museum  17,  and  at  the 
makers  for  repairs,  44  chronometers.  Pocket  chronometers  ready  for 
issue,  5;  in  use  at  shore  stations,  1;  comparing  watches  ready  for 
issue,  17. 

Twenty-nine  chronometers  received  from  makers,  cleaned  and  re- 
paired, were  on  trial  from  January  9  to  July  11,  1892.  The  records  of 
this  trial  are  given  in  Appendix  A. 

TIME  SERVICE. 

Owing  to  the  detachment  from  duty  at  the  Observatory  of  the  officers 
connected  with  the  time  service,  it  was,  on  August  1,  placed  in  charge 
of  Prof.  S.  J.  Brown,  and  on  September  1  Computer  George  A.  Hill  was 
detailed  as  his  assistant.  Ko  other  changes  have  been  made  in  this 
service. 


BUREAU    OF   EQUIPMENT.  135 

MERIDIAN  TRANSIT  INSTRUMENT. 

The  transit  instriiineut  has  been  constantly  in  use  for  determination 
of  clock  corrections  in  connection  with  the  time  service.  Ensign  Thomas 
Snowden  was  in  charge  until  August  1, 1891,  when  it  was  necessary  to 
place  this  instrument  and  the  time  service  in  charge  of  Prof.  iS.  J. 
Brown,  owing  to  the  detachment  of  the  officers  engaged  in  this  and  the 
chronometer  work.-    Computer  Hill  was  his  assistant. 

MAGNETIC  INSTRUMENTS. 

The  usual  routine  observations  and  reductions  have  been  kept  up 
during  the  year.  The  observations  and  reductions  for  1891  were  pub- 
lished as  an  appendix  to  the  Washington  Observations  for  1888. 

Ensign  J.  A.  HoogewerfiFwas  in  charge  until  November  1, 1891,  when, 
owing  to  notification  by  the  Department  that  his  services  would  be  re- 
quired elsewhere,  he  was  relieved  by  Prof.  S.  J.  Brown.  The  work  was 
carried  on  conjointly  by  them  until  June  25,  when  Ensign  Hoogewerff 
was  detached. 

LIBRARY  AND  PUBLICATIONS. 

The  library,  printing,  and  distribution  of  the  Observatory  publica- 
tions have  been  under  the  general  supervision  of  Assistant  Astronomer 
H.  M.  Paul,  with  William  D.  Horigan  assistant  librarian. 

During  the  fiscal  year  1891-'9-J  bound  volumes  only  have  been  en- 
tered in  the  accession  book.  These  number  299  (125  by  exchange  and 
174  by  ijurchase),  making  the  total  number  of  bound  volumes  in  the 
library  about  13,500.  The  am.ua]  accessions  of  unbound  books,  period- 
icals, and  pamphlets  amount  to  about  400  volumes.  One  hundred  and 
sixty  volumes  have  been  bound  during  the  year,  leaving  upwards  of 
1,000  volumes  still  unbound  owing  to  want  of  funds. 

The  following  publications  have  been  distributed  to  the  regular 
exchange  lists: 

1.  The  Annual  Report  of  the  Sui)erintendent  for  1891. 

2.  The  Washington  Observations  for  the  year  1887. 

3.  The  Washington  Observations  for  the  year  1888. 

4.  1887:  Appendix  1 — Marsh,  C.  C.     Magnetic  Observatories  of  Europe. 

5.  1887 :  Appendix  2 — Hoogewerfl",  J.  A.     Magnetic  Observations,  1890. 

6.  1887:  Appendix  3 — Eastman,  J.  R.     Meteorological  Observations,  1883-'87. 

7.  1888:  Appendix  1— Hall,  Asaph.   Double-star  Observations.    Part  2, 1880-'91. 

8.  1888:  Appendix  2 — Hoogewerff,  J.  A.     Magnetic  Observations,  1891. 

9.  1888:  pp.  D.  1-60— Meteorological  Observations,  1888. 

TOTAL  SOLAR  ECLIPSE  OF  APRIL  15,  1893. 

A  total  solar  eclipse  will  occur  on  April  15, 1893,  under  circumstances 
so  favorable  that  its  observation  is  very  desirable.  The  central  line  of 
the  shadow  sweeps  across  South  America,  the  Atlantic  Ocean,  and  the 
northwestern  part  of  Africa.  The  duration  of  totality  is  4  minutes  and 
42  seconds  near  Oeara,  on  the  northern  coast  of  Brazil,  and  4  minutes 
and  10  seconds  near  Bathurst,  Senegambia,  in  West  Africa.  It  is  im- 
portant that  this  opportunity  for  studying  the  constitution  of  the  sun 
should  be  utilized  by  sending  two  observing  parties,  one  to  Ceara, 
Brazil,  and  the  other  to  Bathurst,  West  Africa. 

It  is  recommended  that  expeditions  be  sent  to  those  places  composed 
entirely  of  officers  and  others  under  the  control  of  the  Navy  Depart- 
ment.   Independent  of  travel  and  transportation,  the  sum  of  $5,000  will 
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be  necessary  for  the  jmrcliase  of  instruments,  outfit  and  coutiiigent 
exi)euses.  Such  appropriation  must  be  made  available  prior  to  January 
15,  1893,  to  accomplish  the  desired  observations. 

NEW  NAV^AL  OBSERVATORY. 

On  September  8,  181)J,  the  contract  for  the  construction  of  the  new 
Naval  Observatory  was  declared  forfeited.  On  February  16,  1892,  a 
contract  was  awarded  for  the  comxdetion  of  the  new  Naval  Observatory; 
which  contract  has  not  been  fultilled. 

The  installation  of  boilers,  engines,  electric  plant,  stand-pii)e  and 
water-supply  system  will  shortly  be  completed. 

The  grounds  have  been  graded  and  roads  constructed  to  the  extent 
that  the  appropriation  for  that  purpose  admitted. 

The  Superintendent's  residence  is  still  in  the  hands  of  the  contractor. 
Very  respectfully, 

F.  V.  McNair, 
Captain^  JJ.  S.  Navy,  Superintendent. 
The  Chief  of  the  Bureau  of  Equipment, 
Navy  Department. 

Estimates  of  approiMations  required  for  the  service  of  He  fiscal  year  ending  JvneSO,  1894, 
by  the  United  States  Naval  Observatory. 


Detailed  objects  of  expenditure  and  explanations. 


SALAEIES,  NAVAL  OBSERVATOBY 

One  assistant  astronomer  (II.  S.,  p.  27,  sec.  167 ;  Aug,  5, 1882, 

vol.  22,  p.  245,  sec.  1,  July  16, 1892) . 

Two  assistant  astronomers,  at  $1,800  each  (same  acts) 

One  clerk  of  class  four  (same  acts) 

One  instrument-maker  (same  acts) 

One  electrician  (same  acts) 

One  photographer  (same  acts) 

Five  computers,  at  $1,200  each  (same  acts) 

One  assistant  librarian  (same  acts) 

One  copyist  (same  acts) 

One  carpenter  (same  acts) 

One  engineer  (same  acts) 

Two  assistant  engineers,  at  .$900  each  (submitted) 

Two  skilled  laborers,  one  at  $1,000  and  one  at  $720  (same 

acts). 
Three  firemen,  at  $720  each  (same  acts ;   increase  of  one 

submitted) 

Six  watchmen,  at  $720  each  (same  acts) 

Two  assistant  messengers,  at  $720  each  (submitted) 

One  elevator  conduct<jr  (submitted) 

Eleven  laborers,  at  $660  each  (same  acts) 

Two  charwomen,  at  $240  each  (submitted) 

Note.— Assistant  engineers  and  firemen.  Work  at  the 
Naval  Observatory  is  carried  on  at  night  in  addition 
to  the  regular  office  hours.  There  are  two  boilers  for 
heating  purposes,  and  one  boiler,  two  engines,  and  two 
dynamos,  which,  together  with  the  extensive  system 
of  lighting,  heating,  and  water  works,  require  three 
engineers  and  three  firemen  for  the  24  hours,  each 
engineer  and  fireman  being  on  duty  eight  hours. 

Assistant  messengers. — One  assistant  messenger  to  Super- 
intendent and  one  for  mail-carrier.  All  mail  for  the 
Observatory  is  delivered  at  the  Navy  Department, 
which  is  distant  from  the  Observatory' about  2\  miles 
via  Tennallytown  road. 

Elevator  conductor. — The  number  of  visitors  to  the  Na- 
val Observatory  at  night  is  about  2,500  per  annum,  the 
majority  of  whom  are  women,  and  an  expert  elevator 
conductor  is  essential  to  iirevent  accident. 


Estimated 
amount  which 

will  be 
required  for 
each  detailed 

object  of 
expenditure. 


Total  amount!      Amount 

to  be        j  appropriated 

appropriated  j       for  the 

under  each    !  current  fiscal 

head  of  ap-   j  year  ending 

propriation.  |  June  30, 1893. 


$2,  000.  00 

3,  600.  00 
1,  800.  00 
1, 500.  00 
1,  500.  00 
1,  200.  00 
6,  000.  00 
1,  200.  00 
900.  00 
1,  000. 00 
1.  000.  00 
1,  800. 00 
1,  720. 00 


2, 160. 00 
4,  320.  00 
1, 440.  00 

720.00  I 
7,260.00  ; 

480.00  I 


41,  600.  00 


36, 440.  00 
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Estimates  of  appropriations  required  for  the  service  of  thefisoal  year  ending  June  SO,  1894, 
by  the  United  States  Naval  Ohservatory — Continued. 


Detailed  object  of  expenditure,  and  explanations. 


Estimated     JT^^^ 
amount  which  ^"''*y^'^""»' 
will  be 


required  for 
each  detailed 

object  of 
expenditure. 


to  be 
appropriated 
under  each 
head  of  ap- 
propriation. 


Amount 
appropriated 

for  the 
current  fiscal 
year  ending 
June  30, 1893. 


CONTINGENT  AND  MISCELLANEOUS  EXPENSES. 

Miscellaneous  computations.  (August  5,  1882;  July  Ifi, 
1892,  22  Stat.  L,,p.245,  seel.) 

Professional  and  scientific  books,  periodicals,  engravings, 
photographs,  fixtures,  and  supplies  for  the  library, 
(Same  acts.) 

Apparatus  and  instruments,  and  repairs  of  the  same 
(Same  acts.) ■ 

Kepairs  to  buildings,  flxtur^  and  fences ;  furniture,  gas, 
chemicals,  and  stationery  "freight  (inclviding  transmis- 
sion of  public  documents  through  the  Smithsonian 
exchange),  foreign  postage  and  expressage;  plants,  fer- 
tilizers, and  aU  contingent  expenses  (increase  of  $2,050 
submitted  to  equal  the  amount  approved  March  3, 
1891,for  1891-'92).     (Sameacts.) 

Fuel,  oil,  grease,  tools,  pipe,  wire,  and  other  materials 
needed  lor  the  maintenance  and  repairs  of  boilers,  en- 
gines, heating  apparatus,  electric  lighting  and  power 
plant,  and  water-supply  system;  purchase  and  main- 
tenance of  teams ;  material  for  boxing  nautical  instru- 
ments for  transportation ;  paints,  telegraph  and  tele- 
phone service,  and  incidental  labor.    (Same  acts.) 

Note. — Bepairs  and  all  contivgent  expenses.— T'hQ 
amount  asked  for  ($4,550)  is  the  same  aj)propriated 
for  the  year  1892.  Tbe  amount  granted  for  1893  is 
inadequate  to  meet  all  the  unforeseen  contingencies 
occurring  in  connection  with  the  occupation  of  a  new 
establishment  incomplete  in  minor  details. 

Public  works  under  Navy  Department. 

GROUNDS  AND  ROADS— NEW  NAVAL  OBSERVATORY. 

For  continuing  grading,  extending  roads  and  paths,  clear- 
ing grounds  of  new  Naval  Observatoi-y,  and  filling  ravine 
contiguous  to  boiler  house.    (Submitted.) 

IfoTE. — The  new  Observatory  grounds  contain  70  acres 
of  land,  much  of  which  is  rougfi,  wooded  with  wild  under- 

frowth  and  intersected  by  ravines.  The  heavy  gi-ading, 
Uing,  curbing,  and  roads  have  been  completed  in  the  im- 
mediate vicinity  of  the  main  building.  The  ravine  behind 
the  boiler  house  requires  immediate  filling  to  prevent 
the  foundations  of  the  building  being  undermined  and 
washed  out  in  heavy  rains.  The  system  of  roadways  and 
paths  to  connect  the  various  buildings  has  been  com- 
menced, j^^  BUILDINGS. 

For  three  dwellings  for  observers,  at  $10,000  each.  (Sub- 
mitted.)  

KOTE.— In  order  that  the  work  of  a  large  observatory 
may  be  properly  and  economically  done,  it  is  absolutely 
necessarj-  that  the  observers  be  within  prompt  call  to  their 
instruments  throughout  day  and  night.  Very  important 
observations  can  often  be  secured  from  tlie  clearing  of 
the  sky  for  a  few  hours,  or  e  ven  in  some  cases  for  a  few  min- 
utes, if  the  observer  be  witliin  easy  call  by  the  watchman. 
This  can  only  be  accomplished,  in  the  isolated  situation 
of  the  new  6ba(!rvatory,  by  having  dwelliiigH  upon  the 
grounds  for  the  observers.  The  Government  erects  dwell- 
ings at  all  its  navy-yards,  arsenals,  forts,  and  schools  for 
the  officers  on  duty  there.  But  no  service  rccjuires  such 
unremitting  attention  and  constant  presence  ;it  all  hours 
as  that  of  the  astronomer,  and  no  observatory  can  be 
regarded  as  economic-ally  manaeed  which  doe.s  not  furnish 
dwellings  for  all  its  observers  close  by  their  instruments. 
It  is  estimated  that  Avith  the  observers  living  on  the 
grounds  of  the  new  Observatory,  nOt  only  will  two  or  three 
times  as  much  work  be  done  as  it  will  be  possible  to  do 
otherwise,  but  the  quality  of  this  delicate  work  will  be 
materially  im])rovea  on  account  of  the  observers  being 
in  a  proper  physical  condition  to  begin  their  labors,  in- 
stead of  with  nerves  unstrung  from  hTirrying  some  miles 
from  their  homes  immediately  after  meals,  or  at  unreason- 
able hours  of  the  night. 


$1, 200. 00 

1, 000. 00 
2,  500. 00 


4, 550.  00 


7,  500.  00 


12, 000. 00 


30, 000. 00 


$16, 750. 00 


$14,700  00 


12, 000. 00 


30, 000. 00 
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Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30, 1894, 
by  the  United  States  Naval  Observatory — Continued.  • 


Detailed  object  of  expenditure,  and  explanations. 


Estimated 
amount  which 

will  be 
required  for 
each  detailed 

object  of 
expenditure. 


Total  amount 
to  be 

appropriated 
under  each 
head  of  ap- 
propriation. 


Amount 
appropriated 

for  the 
current  fiscal 
year  ending 
June  30, 1893. 


STATIONARY   PIEE  ENGINE. 


Por  1  stationary  fire  engine,  with  pipes,  connections  and 
frame  shelter.    (Submitted.) 


$4, 500.  00 


Note. — The  capacity  of  the  present  pumping-engines 
and  stand  pipe  is  not  adequate  for  the  extinction  of  any 
extensive  nre.  It  is  proposed,  therefore,  to  utilize  the 
pond  in  the  Industrial  Home  grounds,  adjoining  the  Ob- 
servatory grounds,  as  a  reserve. 


$4,  500.  ( 
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